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ABSTRACT 



A fixed station and an on-board apparatus are constructed to 
carry out a short range communication. The on-board appa- 
ratus specifies an application from a command included in 
reception data received from the fixed station and starts a 
corresponding processing, when an acquired command is a 
menu selection command. A menu including commodities 
and charges are displayed. When a selected item is 
determined, t he determined conten t is TSpIaye a. When an 
1£-Gefehinit receives an lc card tor sefuTng the charge, the 
charge is settled by rewriting the IC card by data exchange 
via wireless commu nication. A short range wireless unit is 
uS ecTto ensure i7idm^1itv~ot : -the commun ication. This 
sh ort ran^e comm u nication. ma y aispj>e used M a"ve biel6 — 
repair shop, at a curved corner on a travel path or the like. 

4 Claims, 14 Drawing Sheets 
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SHORT RANGE WIRELESS SUMMARY OF THE INVENTION 

COMMUNICATION USING ONBOARD Hence, it is an object of the invention to provide an 

APPARATUS improved a short range wireless communication method. 

According to the present invention, the method is imple- 
CROSS REFERENCE TO RELATED 5 mented by usiqg a short range wire less communicatio n 

APPLICATION between an on-board apparatus mounted on a vehicle and an 

tv,- r x- i . r . , > n , • . outside such as a nxed station. In (his communication, 

Uiis application relates to and incorporates herein by mi]1 ^ , WUWK a P fo , [u ^ ^ $ g QHz fe ^ ^ 



reference Japanese Patent Application No. 11-286828 filed —tr ^t.:-- lul ^LrniJw;^ opo ^. ' X m ot .„ trx i (i ' t " 

n i iooq limiting tne ^commu nication area to 3 meters to 30 meters. 

on . 7, io The power of millimetric wave attenuates very progressively 

BACKGROUND OF THE INVENTION as transmission distant increases 

This communication method is applicable to a system in 

The present invention relates to a wireless communication which a service is requested from a vehicle and a service 

method which uses an on-board apparatus communicating charge is required, a vehicle history information is provided 

with outside in a short range wireless communication sys- 15 at a c ™ re P*ir shop, a warning of an opposing vehicle is 

tem provided at an invisible corner, or the like. 

There has conventionally been known VICS (Vehicle BRIEF DESCRIPTION OF THE DRAWINGS 

Information and Communication System) as one of systems The above and other objects, features and advantages of 

providing various services to a user of a vehicle by carrying the present invention will become more apparent from the 

out wireless communication between an on-board apparatus 20 following detailed description made with reference to the 

mounted on the vehicle and a fixed station installed outside accompanying drawings. In the drawings: 

of the vehicle for conveying to a driver, for example, road FIG. 1 is a schematic view showing a basic scheme of a 

traffic information on congestion of road, vacancy of a wireless communication system according to an embodi- 

parking lot or the like to improve traffic flow or to achieve ruent of the present invention; 

pertinent guidance to the parking lot. 25 FIGS. 2A and 2B are block diagrams showing an 

According to VICS, there is used radio wave beacon for on-board apparatus according to the embodiment; 

carrying out one-way communication of an announcing type FIG - 3 fe a schematic view showing a state of attaching the 

or optical beacon capable of carrying out two-way commu- on-board apparatus; 

nication for providing information within a narrow or lim- 7n FIG - 4 ^ a flow diagram showing a main processing 

ited area which a microcomputer of a arrow area wireless unit 

executes' 

However, in the case of radio wave beacon, owing to the pt^o'ca er» j er> u u • 

. - . & FIGS. 5 A, 5B and 5C are schematic views showing 

one-way communicate of the announcing type, commu- methods of usi a rewriti device for 

nication cannot be earned out from the on-board apparatus an(j dati programs; 

to the fixed station. Meanwhile, in the case of optical « cin , . , , , A . . * a a * *• 

. UL . t , , ' . 4 . . p 35 FIG. 6 is a block diagram showing a fixed station; 

beacon, although the two-way communication can be car- ^ T ^, _ . « . , . 

- . t T. , , . «. i ui ♦ i FIG. 7 is a flow diagram showing a service selection 

ned out, the optical beacon is not available to general users. comman d rocessin 

Therefore, according to VICS, services of sophisticated comman processing, 

function for general users utilizing the two-way communi- FIGS * 8A aDd 8B ™ schematic views showing display 

cation cannot be realized, 40 samples on a display unit; 

In contrast thereto, there is known ATIS (Advanced FIG * 9 is a flow diagram showing a history inquiry 

Traffic Information Service) capable of carrying out the command processing; 

two-way communication. It utilizes a mobile communica- FIG * 10 IS a schematic view showing sites of installing 

tion apparatus such as a portable telephone, a car telephone fixed stations in a system providing information for avoiding 

or the like. However, according to ATIS, information is 45 dan S er or the iikc > 

transmitted via a public communication network and FIG. 11 is a block diagram showing the fixed stations; 

accordingly, the transmission capacity is about 64 kbps. FIG. 12 is a flow diagram showing a vehicle control 

Thus, much time is taken for transmitting a large amount of command processing; 

data such as image or the like. Further, according to ATIS, FIG. 13 is a block diagram showing an oo-board appa- 

information is controlled concentratedly at a center (fixed 50 ratus according to a modification of the embodiment of the 

station) and accordingly, the center needs to deal with present invention; 

information over a wide range and cannot deal with FIG. 14 is a block diagram showing an on-board appa- 

extremely local and instantaneous information such as, for ratus according to a modification of the embodiment of the 

example, a behavior of an individual vehicle constituting present invention; 

effective information in view of promoting safety of running 55 nG. 15 is a block diagram showing an on-board appa- 

or the like. ratus according to a modification of the embodiment of the 

Further, in wireless communication between an on-board present invention; 

appara tus^ and a fixed station, it is expected to real ize fig. 16 is a block diagram showing an on-board appa- 

personjTconTmm ncation with respect to a specific vehicle ra tus according to a modification of the embodiment of the 

(on -boar d apparatus^ accompanied by settling charge or the '60 present invention; and 

like. However, according to radio wave beacon of VICS, FIGS< 17A and 17B are schematic views showing other 

despite the limited area, a communication area is as large as display examples, 
about 70 m, a plurality of vehicles can enter to the same area 

and accordingly, there is a high possibility of receiving DETAILED DESCRIPTION OF THE 

communication by an on-board apparatus of other unrelated 65 PREFERRED EMBODIMENT 

vehicle. It is difficult to apply the radio wave beacon of As shown in FIG. 1, a wireless communication system 

VICS to a use requesting such a high individuality. according to an embodiment comprises an on-board appa- 
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ratus 10 mounted on a vehicle C and a fixed station 50 for such as a meter ECU 31 for carrying out various display of 

carrying out wireless communication with the on-board a speedometer, a tachometer and so on on a liquid crystal 

apparatus 10 by a short range wireless system such as a panel provided at an instrument panel. It is further connected 

dedicated short-range communication system (DSRC). to an en gi n e ECU 32 for carrying out engine control, a skid 

Further, an antenna A of the fixed station 50 forms a 5 ECU 33 for carrying out skid control, an airbag ECU 34 for 

communication area E having a size of about 3 through 30 carrying out airbag control and the like. Each ECU is 

meters and is installed such that the communication area E constructed to be capable of communicating interactively 

covers a general road Rl on which a vehicle C runs as well w j tn t jj e ot |j er um * ts anc j ECUs. 

as running paths R2 of the vehicle in various facilities which A , . ™^ - iL .! f4 , . j 

n ^ ,,•.„.. _5\, *„ *u« a ■ *„ tu~ .^u.^u n As shown in FIG. 3, the units of the on-board apparatus 

a driver can drop in while the driver is riding the vehicle C. in ,„ j ^ 1 r ^ 

1 . . t . t .j 10 10 are arranged at locations adapted to functions 01 the 

Further, normally, a communication apparatus on the side r ,. r t . . . , 

of the fixed station 50 transmits a pilot signal for drives a res P ecUv ^ umts > 01 ^ °P crablc loc f ons ' locatlo " s ^ 

communication apparatus (short range wireless unit 11 excellent visually recognizing performance or the like 

shown in FIG. 2A) on the si de nf the on-board apparatus 10 »«* ^ short range wireless unit 11 is installed on a 

m mintcd in the vehicle a t ^ ^ termined time intervals an d dashboard in order to excellently receive radio wave from 

car rielout data commimirMinn with the onboard ar^ aTalSs 15 f ation » and P rcvent interference with the other 

10 th.^j n wh ;,h th. n ..nWrinn .pp.r.hi. umta With regard to the other units, the display unit 18 and 

sideof ^on-hoard apparatus 10 which has received the & c IC card umt 12 arc 1DStalIed on instrument panel 

pilo t^signalJrflnsmitR a response fi if rnal so that tnTresp bnse The short range wireless unit 11 is provided with, as 

signaLcan-be received by the communication apparatus on shown in FIG. 2B, a microcomputer 116 and a LAN inter- 

the side of the fixed station 50. 20 ^ ace U c as we ^ as a snort range wireless communication 

In the meantime, the communication apparatus on the side circuit H« for executing wireless connection with the fixed 

of the on-board apparatus 10 transmits the response signal station 50. 

when the communication apparatus receives the pilot signal Further, the microcomputer 116 is provided with a 

from the side of the fixed station 50 and thereafter carries out 25 memory that may be a flash ROM, EEPROM, backup RAM 

data communication with the communication apparatus on and the like and is capable of rewriting data for storing a 

the side of fixed station 50. command table for specifying an application program to be 

Further, all of the data communication which is carried started based on an application program in correspondence 

out between the fixed station 50 and the on-board apparatus a service provided from the fixed station 50 via the 

10 in this way, is executed under control of the fixed station 30 snort ran S e wireless communication circuit 11a and a com- 

50. That is, the communication apparatus on the side of the mand provided to reception data from the fixed station 50. 

fixed station 50 transmits a modulated signal modulated by Further, the microcomputer 116 is also provided with a 

the pilot signal or data to the on-board apparatus 10 during ROM exclusive for reading, which stores basic programs for 

a predetermined period of transmission. Thereafter, the carrying out a main processing for starting an application 

communication apparatus on the side of the on-board appa- 35 program in correspondence with a service provided by the 

ratus 10 transmits the response signal in response to the pilot fixed station 50 after starting data communication with the 

signal or the data to the fixed station 50 during a predeter- fixed station 50 and a loader processing for adding or 

mined period of response. updating the application program and the command table. 

As shown in FIG. 2A, the on-board apparatus 10 is Here, the main processing executed by the microcomputer 

provided with a short range wireless unit 11 as communi- 40 116 of lne snort ran S e wireless unit 11 is shown as in FIG, 

eating means for carrying out wireless communication of the 4. When a power is switched on in the unit 11, the main 

short range wireless system, an IC card unit 12 being processing is repeatedly executed, 

attachably and detachably charged with an IC card including As shown in FIG, 4, when the processing is started, firstly, 

a cash card or a prepaid card for paying charge, various at S110, it is determined whether a vehicle mounted with the 

member's cards or the like for reading and writing data from 45 on-board apparatus 10 enters a communication area of the 

and to the charged IC card, a CD unit 13 for reading data fixed station 50. When the vehicle enters the area, the 

from CD-ROM, a DVD unit 14 for reading and writing data operation proceeds to S120. In the meantime, when the 

from and to DVD, and a voice unit 15 having a microphone, vehicle does not enter therein, the processing is finished as 

a speaker, an A/D converter, a D/A converter and the like for it is. Further, the determination of whether the vehicle enters 

inputting and outputting voice. The apparatus 10 is further 50 the communication area or not can be determined by 

provided with an audio unit 16 for generating music by whether the short range wireless communication circuit 11a 

reading data from MD or CD, a control panel 17 as inputting receives the pilot signal transmitted from the fixed station 

means for inputting various instruction, a display unit 18 as 50. 

displaying means for displaying various operational procc- At S120, the on-board apparatus 10 transmits a response 

dures and displaying information acquired via the short 55 signal indicating that the pilot signal is received to the fixed 

range wireless unit 11, and a control unit 19 comprising a station 50. The fixed station 50 which receives the response 

microcomputer for controlling these various units. signal start transmitting data. Accordingly, at successive 

Further, as shown in FIG. 2B, each of these units is S130, the on-board apparatus 10 receives data transmitted 

provided with a microcomputer and a LAN interface and is from the fixed station 50. 

connected to LAN (Local Area Network) constructed in the eo Further, at S140, a command included in the data received 

vehicle via the LAN interface. Further, the on-board appa- at S130 is extracted to search for a command table stored in 

ratus 10 is also provided with a LAN connection interface 20 the memory based on the extracted command. At successive 

comprising a hub, a jack or the like for additionally con- S150, an application program specified as a result of the 

necting a new unit to the in-vehicle LAN or for carrying out table search is started, thus finishing the main processing, 

version-up of software or the like. 65 However, if the extracted command is not registered in the 

Further, the in-vehicle LAN is connected also with vari- command table, no operation is executed at S150 and the 

ous electronic control units (ECUs) mounted in the vehicle processing is finished as it is. 
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The on-board apparatus 10 is constructed to be capable of 
dealing with various services provided by the fixed station 
50 by previously registering necessary application pro- 
grams. The application program may be registered or 
updated by, for example, mounting an IC card connector 
connected to a data terminal to the IC card unit 12 and 
transferring the application program to be registered or 
updated from the data terminal to the microcomputer lib of 
the short range wireless unit 11 via LAN. Further, the 
application program may be downloaded when an IC card 
written with an application program to be registered or 
updated is charged to the IC card unit 12. However, in this 
case, it is preferable that a program in the IC card is made 
ineffective once the application program is downloaded. 

Further, a program rewriting device M having a commu- 
nication apparatus for short range wireless communication 
may be used in the same manner as that used in the fixed 
station 50 and a memory storing an application program to 
be registered or updated. In this instance, the application 
program stored in the memory as data transmitted to the 
on-board apparatus 10 may be transmitted to thereby 
directly supply the application program to the short range 
wireless unit 11 by wireless communication without using 
the IC card unit 12. 

Further, as shown in FIGS. 5A, 5B and 5C, various types 
of the program rewriting device M may be used. The types 
may be, for example, a hand-held type (FIG. 5A), a type 
which is attached to front windshield G in opposition to the 
short range wireless unit 11 (FIG. SB), and a type which is 
brought into direct contact with the short range wireless unit 
11 (FIG. 5C) and so on. 

The fixed station 50 may be constructed as shown in FIG. 
6. This construction is adapted for a case in which order is 
received and charge is settled in a drive-through mode where 
commodities are ordered and received by a driver while 
staying in the vehicle. In this case, the antenna of the fixed 
station 50 is installed such that the communication area is 
formed at a position where the vehicle is stopped in ordering 
commodities, and the communication area is set to cover an 
area that corresponds to a degree of one vehicle. 

As shown in FIG. 6, the fixed station 50 is provided with ' 
a Sh ort range wireless unit 51, a display device 52 for 
displaying various operation procedures, inform ation 
acquired viaThe snort range wireless unit 5l and the like, an 
input del'icTSSToTinputting various instructions," a d ata ba se 
54 -stormg~menu~inf o rn^fion~or"the~Iike provided to the 
on-board apparatus 10, a control device 55 for executi ng 
order and reception proc«ssing*by"controlTing the respective 
unit and devices and a communicatiojL de.vice_56 Jbr-com- 
m unica ting with a ce nter or tnc like provide^outside via a 
public network or an exclusive "network" 

When" the' re sponse signal' from" ttie~oh^b~oard appa ratus 10 
in response toThe pilot signal is received by the short range 
wireless unit 51, the control device 55 transmits menu 
information and corresponding names of providable com- 
modities together with their prices along with a previously 
determined menu selection command. Thereafter, when 
operational information specifying desired commodities is 
received from the on-board apparatus 10, in accordance 
therewith, order content is displayed on the display device 
52. When the operation information is provided with infor- 
mation for settlement of charge (ID data of IC card), a 
charge settlement processing is carried out by communicat- 
ing"withthe*on-board*apparams40successively-vda4he^Jiort 
range wirel ess unit 51. , * 

Nextra menu selection command processing is described 
with reference to FIG. 7. This processing is executed by the 
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microcomputer when the short range wireless unit 11 of the 
on-board apparatus 10 receives the menu selection com- 
mand. The processing is started by executing S150 of the 
main processing in accordance with the received menu 
selection command. 

As shown in FIG. 7, when the processing is started, firstly, 
at S210, the menu is displayed on a display panel 18a of the 
display unit 18 in accordance with menu information which 
is data received from the fixed station 50 (FIG. 8A). 

At successive S220, it is determined whether determina- 
tion or fixing operation which is executed in finishing the 
menu selection via operation keys K of the control panel 17 
is made. When the determination operation is not carried 
out, the operation proceeds to S230. In this case, it is 
determined whether there is carried out selection operation 
which is executed in selecting desired items in the menu. 
When the selection operation is not carried out, the operation 
returns to S220. 

When it is determined that the selection operation is 
carried out at S230, the operation proceeds to S240, executes 
a display processing in correspondence with the selection 
operation and returns to S220. According to the display 
processing in correspondence with the selection operation, 
specifically, for example, when a scroll key is operated, a 
display screen is switched. When keys for selecting com- 
modities are operated, display portions of the selected com- 
modities are displayed to highlight the item as indicated by 
Dl in FIG. 8A. 

In the meantime, when it is determined that the determi- 
nation operation has been carried out at S220, the operation 
proceeds to S250 and displays operational information indi- 
cating a list of the commodities selected by the selection 
operation and a total amount of money on the display unit 18 
as indicated by D2 in FIG. 8B. 

Successively, at S260, it is determined whether an IC card 
for settling charge is charged to the IC card unit 12. When 
the IC card is not charged, the operation proceeds to S290 to 
settle charge by cash, transmits only operational information 
to the fixed station 50 and finishes the processing. 

In the meantime, at S260, when it is determined that the 
IC card is charged, the operation proceeds to S270 to settle 
charge by the IC card, Id data or the like is read from the IC 
card and transmitted to the fixed station 50 along with the 
operational information. At successive S280, data is 
exchanged with the fixed station 50 for settling charge and 
based on the data, content of the IC card is updated and 
finishing of charge settlement is displayed as indicated by 
D3 in FIG. 8B, thus finishing the processing. 

According to the wireless communication system of this 
embodiment applied to the system executing reception of 
order and charge settlement in a drive -through shop, order 
operation or settlement operation can be carried out without 
making a conversation by opening a window of the vehicle 
and receiving and delivering cash at the order reception site. 
Thus, time and labor of a series of operation required for 
receiving services can considerably be reduced. 

Further, communication between the on-board apparatus 
10 and the fixed station 50 is carried out in a short range 
wireless communication, and therefore the communication 
area can be set to be small. It can be prevented that a signal 
from the same fixed station 50 is simultaneously received by 
the on-board apparatus 10 of a plurality of vehicles. As a 
\result, the wireless communication system is applicable 
'preferably to systems which need the individuality of the 
communication such as settlement of charge or the like. 

Further, the sho rt range wireless can deal with co mmu- 
nication of one (fixed station 5»J versus 'n' of (on-board 
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apparatus 10). Therefore, the communication areacan_be_se,t When the member's card is charged, the operation pro- 

to be larger, and orders from a plurality of ve hicles canbe ceeds to S330. The ID data specifying the owner of the 

siniultaj^usly_tei^ived. In this case, it is^juelferabie to member's card is retrieved from the member's card. The ID 

include identification information o f, for exampl e, body data is added to the history information retrieved at S310 and 

color^jy ge^of c5Cname of car or the like in informa tion 5 transmitted to the fixed station 50 to thereby finish the 

transmitted from the on-board apparatus 10 to the fixed processing. 

station 50 to be capable of determining from which vehicle i Q the meantime, when the member's card is not charged, 

order is issued in supplying the ordered commodities. the operation proceeds to S340. only the history information 

Further, voice information maybe added to the menu read at S3 10 is transmitted to the fixed station 50 to thereby 

information or information for charge settlement and trans- 10 finish the processing. 

mitted such that voice of "please push buttons of the order" In this way, according to the wireless communication 

when the menu is displayed on the display unit 18 or voice system of this embodiment, the history information accu- 

of "thank you", or "please proceed forwardly" is provided. mulated in the vehicle can be collected simply and swiftly 

Further, image or live voice of a shop employee may be without carrying out special operation. Further, in this case, 

transferred via the short range wireless communication. 15 personal information (address, name, telephone number) is 

Further, a conversation can be made in two- way by utilizing stored to the member's card (IC card) and transmitted. When 

a microp hoj£-u «it attached to the on ks aaL flpparatus 10. the personal information is not intended to be transmitted, 

The wireless communication system is also applied to] the member's card need not be charged thereby to protect 

read history information indicating operational history^©! privacy. Further, a selection of whether the personal infor- 

respective por tions of a vehicle from the vehiclej rlnthis 20 mation stored to the member's card is to be transmitted can 

"case, the antenna A of the fixed station 50 is installed on a be set by a control apparatus installed in the on-board 

vehicle travel path to a car dealer shop receiving inspection apparatus 10. 

or repair or a factory actually carrying out inspection or Further, even in the case in which inspection or repair is 

repair, thus defining a communication area. not particularly carried out, when the fixed station 50 is 

The fixed station 50 is constructed in the same manner as 25 installed such that the history information can be retrieved 

the fixed station 50 (FIG. 6) of the wireless communication periodically, abnormality of the vehicle can swiftly be 

system applied to the system for receiving order and settling detected and occurrence of failure or accident based on 

charge at the drive-through shop. The data base 54 stores failure can firmly be reduced. 

information of respective vehicles (users), that is, past 3Q The wireless communication system is also applied to 

history information, information with regard to inspection provide useful information for avoiding danger or the like at 

and repair or the like, and the display apparatus 52 displays a site under a special situation such that danger in running 

content of history information acquired via the short range a vehicle is high or the like. 

wireless unit 51 or past information read from the data base Particularly, in this case, information is provided at a blind 

54. Here, as history information, specifically, there are, for 35 corner, that is, a curved comer where the forward side is not 

example, condition of engine ECU, ABS ECU, sensor see n. As shown in FIG. 10, fixed stations 50a and 50b are 

operation of airbag, lamps, brake pad wear degree, oil installed respectively in the vicinity of two ends of the 

interchange time, fuel cost situation and so on. corner where the field of vision is blocked due to a mountain. 

Further, when the response signal from the on-board The two fixed stations 50a and 50b are connected to each 

apparatus 10 responsive to the pilot signal is received by the 40 other via a communication line L. A section between the two 

short range wireless unit 51, the control device 55 transmits installed fixed stations SOa and 50b is referred to as an object 

a previously determined history inquiry command. When area. 

the history information is received from the on-board appa- As shown in FIG. 11, the fixed stations SOa and 50b are 

ratus 10 as response to the history inquiry command, the constructed similarly to each other. Each station has a short 

control device 55 executes processing of displaying the 45 range wireless unit 61 for carrying out communication with 

received history information on the display device 52, the on-board apparatus 10, a communication device 66 for 

accumulating the history information in the data base 54 and communicating with the opposing fixed station and a control 

the like. Further, when ID data for identifying the user of the device 65 for collecting and providing information with 

vehicle is received along with the history information, the regard to the object area by controlling the short range 

data base 54 is searched in accordance with the ID data. The 50 wireless unit 61 and the communication device 66. The 

display device 52 also displays past information stored in the memory of each control device 65 stores running path 

data base 54. The acquired history information is accumu- information with regard to conditions of a road of the object 

lated in the data base 54 in correspondence with the past area, for example, radius of curvature, slope, road width, 

information. road surface condition and so on. 

FIG. 9 shows a history inquiry command processing 55 When the response signal from the on-board apparatus 10 
which the short range wireless unit 11 of the on-board in response to the pilot signal is received by the short range 
apparatus 10 executes upon receiving the history inquiry wireless unit 61, in the case in which a vehicle mounted with 
command. This processing is started by executing S150 of the on-vehicle device 10 which has transmitted a response 
the main processing (FIG. 4) in response to the received signal is running in a direction of advancing to the object 
history inquiry command. so area, the control device 65 transmits a previously deter- 
As shown in FIG. 9, when the processing is started, firstly, mined vehicle control start command and transmits a vehicle 
at S3 10, accumulated history information is retrieved from control finish command in the case in which the vehicle is 
the engine ECU32, the skid ECU 33, the airbag ECU 34 and running conversely in a direction of retreating from the 
the like. At successive S320, it is determined whether a object area. 

member's card (IC card) issued by the car dealer at which 65 The control devices 65 are constructed to count respec- 

the fixed station 50 is installed is charged to the IC card unit tively vehicles advancing to the object area and vehicles 

12. retreating from the object area, and mutually provide the 
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opposing fixed stations 50a and 506 connected via the Further, instead of transmitting the vehicle control stop 

communication devices 66 with the count information on command, the vehicle control may be stopped in the case in 

vehicles advancing to the object area. Further, based on which the vehicle has run a constant distance or a constant 

count information on vehicles advancing to the object area time period has elapsed. A determination of presence or 

acquired from the opposing station and count information on 5 absence of vehicles in the object area may not be dependent 

vehicles retreating from the object area detected by the fixed on the short range wireless unit 51 but may be detected by 

station of its own, it is delected whether vehicles which have a sensor or the like separately provided. The fixed stations 

enterd the object area from the side of the count station, that SOa and 506 may provide the on-board apparatus 10 with 

is, it is detected whether opposing vehicles are present in the information with regard to the upper limit speed calculated 

object area. The detected result is added to the vehicle 1Q based on the running path information in place of the 

control start command along with the running path infor- running path information or may provide the on-board 

mation stored in the memory as running vehicle information apparatus 10 with information with regard to a road surface 

and is provided to the on-board apparatus 10. condition (dry, wet, icy) detected by a sensor or the like 

FIG. 12 shows a vehicle control command processing separately provided, 

which the short range wireless unit 11 carries out by the Further, the on-board apparatus 10 comprises the plurality 

microcomputer 116. The processing is started by carrying of units connected via the in-vehicle LAN and the units can 

outS150of the main processing, in response to the received arbitrarily be dispersed or integrated (combined) and 

vehicle control start command. therefore, positions of attaching thereof can freely be 

When the processing is started, firstly, at S410, it is selected. For example, although currently, an airbag or 

determined whether there is the running path information in 2Q various sensors are attached to the dashboard and therefore, 

the received data. When there is not the running path it is difficult to newly attach large-sized apparatus, only the 

information, the operation proceeds to S440. In the short range wireless unit 11 which needs to install at a site 

meantime, when there is the running path information in the commanding an unobstructed view in the on-board appara- 

received data, the operation proceeds to S420 and starts tus 10, can be attached even above the dashboard with no 

vehicle control in accordance with the running path infor- 25 problem. 

mation. In this case, in accordance with the running path The above embodiment may be modified in various ways, 
information (radius of curvature, slope or the like), an upper For example, the on-board apparatus 10 need not be pro- 
limit speed is set so that the vehicle can travel safely without vided with all the units shown in FIG. 2. That is, in utilizing 
deviating from the vehicle lane. The skid ECU 33 is made service of a system for receiving order and settling charge, 
to execute brake control such that the vehicle speed is 3Q only the short range wireless unit 11 , IC card unit 12, the 
restricted to be equal to or slower than the upper limit control panel 17 and the display unit 18 may be provided. In 
restricted speed. utilizing service of a system for collecting history informa- 

At successive S430, the driver is informed of the fact that tion of vehicle, only the short range wireless unit 11 and the 

vehicle control is being carried out by the vehicle control IC card unit 12 may be provided. In utilizing service of a 

start command by displaying the fact on the display unit 18 35 system for providing information for controlling the vehicle, 

or the like, and the operation proceeds to S440. only the short range wireless unit 11 and the voice unit 15 

At S440, it is determined whether the running vehicle may be provided, 

information is present in the received data. When there is not Further, as shown in FIG. 13, the on-board apparatus 10 

the running vehicle information, the processing is finished as may be modified to an on-board apparatus 10a which has a 

it is. When there is the running vehicle information, the 40 single microcomputer 216 and a single LAN interface 21c. 

running vehicle information is informed to the driver by, for According to the on-board apparatus 10a, in comparison 

example, driving the voice unit 15 to issue voice warning of with the on-board apparatus 10, the microcomputer and the 

"opposing vehicle is approaching", or "take care" or the like, LAN interface can considerably be reduced, 

thus finishing the processing. The vehicle control started at Further, it is not necessary to integrate all the units. The 

S420 is made to stop when the vehicle control stop com- 45 on-board apparatus 10 may be modified to an on-board 

mand is received from the fixed station 50 in retreating from apparatus 166 as shown in FIG. 14. A composite unit 22 has 

the object area, no short range wireless unit 11, and may be connected to the 

According to this embodiment, approach of opposing short range wireless unit 11 via an in-vehicle LAN. 

vehicle which is not seen from the driver can be informed to When the audio unit 16 is provided with a switch panel 

the driver and the vehicle control can be carried out forcibly 50 16d, a display panel 16e 7 a speaker 16/, a CD drive 16g and 

such that the vehicle can run the corner safely. Thus, so on as shown in FIG. 15, an on-board apparatus 10c may 

occurrence of head-on collision at a dangerous site such as be constructed by connecting the audio unit 16, the short 

a blind corner can be prevented. range wireless unit 11 and the IC card unit 12 via an 

Further, communication between the on-board apparatus in-vehicle LAN. When power is not switched on in the 

10 and the fixed stations SOa and 506 is carried out by using 55 composite unit 22 or the audio unit 16, service of a wireless 

the short range wireless communication capable of setting a communication system using image or voice cannot be 

small communication area and capable of carrying out data received. In such a case, it is preferable to construct the short 

communication at high speed. Therefore, as in the above range wireless unit 11 to be able to start (power source ON) 

running path information and running vehicle information, a unit necessary for receiving service, 

information which is useful in an extremely limited section, 60 As shown in FIG. 16, an on-board apparatus lOd may be 

particularly running vehicle information in an extremely constructed in such a manner that the display panel lid and 

limited period of time can be provided precisely and firmly an IC card interface lie are integrated in the short range 

only to vehicles necessitating the information, that is, wireless unit 11. In this case, even when other unit (audio 

vehicles which are going to enter the object area and can unit 16) stops operating, when only the short range wireless 

firmly prevent erroneous vehicle control from being started 65 unit 11 is started, a service utilizing only the display panel 

when an unrelated vehicle receives information from the lid or the IC card interface lie (for example, settlement of 

fixed stations 50a and 506. rate of expressway) can be received. 
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In place of various display with regard to service provided 
via the short range wireless unit 11 or together with the 
same, the audio unit 16 or the meter unit 31 may be made 
to carry out various display by using a display panel pro- 
vided in the audio unit 16 as shown in FIG. 17A or by using 5 
a display panel controlled by the meter unit 31 as shown in 
FIG. 17B. 

Further, in place of registering or updating application 
programs via the IC card unit 12 or the short range wireless 
unit 11, the operation may be carried out via a data terminal 10 
connected to the LAN connecting interface 20 or may be 
carried out via an apparatus for storing application programs 
to outside storage media of CD, MD, DVD, cassette tape and 
the like and retrieving data from these outside storage media. 
What is claimed is: 15 
1. A communication method using an on-board apparatus 
having communication means by using a short range wire- 
less unit, the communication method comprising the steps 
of: 

acquiring information for receiving service via the com- 20 

munication means; 
displaying information acquired by the information 

acquiring step; 

checking input operation information in accordance with 2 s 
the information displayed by the displaying step; 

transmitting the input operation information checked by 
the checking step via the communication means; 

reading and writing information from and to an IC card; 
and 
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carrying out an information processing with regard to a 
service provided in accordance with the operation 
information transmitted by the transmitting step by 
transmitting and receiving the information of the IC 
card. 

2. The communication method of claim 1, further com- 
prising the step of: 

carrying out wireless communication between the 
on-board apparatus and a fixed station having a limited 
communication area when the on-board apparatus is 
present in the communication area, 

wherein the on-board apparatus is mounted on a vehicle, 
and 

wherein the fixed station is installed in a vicinity of a site 
of receiving order of a store in which the order with 
respect to the service can be carried out by a driver 
while staying in the vehicle. 

3. The communication method of claim 1, wherein the 
reading and writing of information from and to an IC card 
further comprises reading identification data from the IC 
card and writing an updated identification data to the IC 
card. 

4. The communication method of claim 3, wherein the 
transmitting the input operation information checked by the 
checking step via the communication means further com- 
prises transmitting the identification data read from the IC 
card along with the input operation information. 

***** 
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